Discrete-time switched systems
Systems of the form
where k ∈ Z + ∪ {0} is the discrete-time sample number and i ∈ {1, 2, . . . , N } and everything else is as before.
• f i is globally Lipschitz continuous for all i
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Continuous switched systems
The systemẋ (t) = f i (x(t)) is continuous at the switching times. That is, if at times t j , j = 1, 2, 3, . . . the vector field f i j−1 switches to f i j , then
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Hybrid systems
Systems of the forṁ
where x ∈ R n is the state vector, t ∈ R + is time and q ∈ Q = {1, 2, . . . , N } is the discrete state. We can also imagine an external input u ∈ R m , either switching or continuous; this would make the system a controlled hybrid system.
Switching sequences
where x 0 ∈ R n is the initial state and (i j , t j ) are pairs specifyinġ
In the following, S denotes the set of all switching sequences associated with the system.
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Switching sequences
• Projections of switching sequences:
• Endpoints of time intervals where system i is "switched in":
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• Interval completion of a strictly increasing sequence T = {t j } N j j=0 :
• Even sequence of T : 
Lyapunov-like functions
Definition 2.2 Given a strictly increasing time sequence T , a continuous pos. def. function V (x(t)) with V (0) = 0 and continuous partial derivatives is Lyapunov-like for a trajectory x(t) over T if
Lyapunov-like stability for switched systems
Theorem 2.3 Suppose we have candidate Lyapunov fcts. V i for corresponding vector fieldṡ
If, for all S ∈ S and all i ∈ Q, V i is Lyapunov-like for x S (t) (the trajectory associated with the switching seq. S) over S|i, then the system is stable in the sense of Lyapunov.
• The theorem holds for time-varying f i as well 
. If, for all S ∈ S and all λ ∈ K, V λ satisfies
for x S (t) over S|λ, then the system is stable in the sense of Lyapunov. 
Limit cycles in continuous switched systems
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